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; Section 1 
TRANSISTOR TUNING COILS 


INTRODUCTION ... 


The Range of Transistor Tuning Coils has been developed to 
comply with the modern trend in radio design of making smaller 
and more compact equipment and the purpose of this section of the 
echnical Bulletin is to offer suggestions on the use of Transistor 
Tuning Coils. 


Naturally the circuits shown give only a few of the 
applications that these coils can be put to, for instance, they are 
ideally suitable for incorporating in Signal Generators, Beat 
Frequency Oscillators, Wavemeters, C.W.Monitors, ete. 


TRANSISTOR TUNING COILS ... 


These coils can be used for quick plug-in insertion ina 
Noval (B9A) type valveholder or can be used as permanent chassis 
mounting assembling to chassis at their opposite end with an 
© B.A. moulded nut, the valve feet then being used as terminal 
soldering tags. For highest possible insulation polystyrene formers 
are used and the threaded portion can be twisted off by excessive 
locking of the fixing nut and should therefore only be assembled 
'finger-tight'. 


Every coil is packed in an air-tight aluminium container, the 
size of which has been calculated to enable you to use it asa 
screening can for the coil 


These formers are made of pure polystyrene moulded in- colour 
Blue, Red, Yellow and White for easy circuit identification. 


Complete range for Superhet receiver covering approximately 
150 Ke/s = 31.5 mc/s.. 


DIMENSIONS ... 


Former Diameter ... sos ore cer eee aoe ere oe OS de be 
Maximum overall height excluding adjusting 

stem of core and pinS... ees see see sine dy Aaa 
Plug-in Base Diameter. e+ eee . aus 2625" 
Fixing-hole Diameter ss. «oo see ese soe ore cee 250" 
Core .5" long x .250" dia. with 6 B.A threaded brass iusert. 


GENERAL DATA 
TRANSISTOR TUNING COILS. 
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GENERAL DATA - TABLE A 
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* The Range 1 T Signal coils are adjustable to both these values. 


Ls Nominal inductive value of signal oe 
ad. 


+ 15% variation obtainable by core 


(Average of 
jus i excepting 
“Range 1 which covers approx. 2250/3600 uH.) 


Sts Approximate 'Q' of signal winding at ram pee of 


tuning range. 


Lo Nominal igductive value of Oscillator winding. 


Cp Oscillator Padder. 


Cto Oscillator trimming capacitance additional to assumed 


circuit capacity of 39 pF. 


Copi Fixed capacitance recommended to be wired across main 
wi s of the coils concerned when used in the plug- 


in application to allow for Cto. 


Cspi Additional fixed capacity across main winding of signal 


coils on Range 1T with 465 Ke/s I.F.. 


————— 


Notes «-< 


(a) The values in Table A only apply when the recommendations in the 
following pages are adopted. A tuning condenser capacity of 300pF. 
a nominal has been chosen in preference to the more usual 500pF. (0.0005 
mfd.) because this lower value allows for less critical tuning on the 
| higher frequency ranges, also for better performance generally. 


(b) Where difficulty is experienced in obtaining the specified 0.0003 mfd 

condensers it is possible to use 0.0005 mfd, provided fixed 
condensers of 0.001 mfd are connected in series with each section of the 
gang to reduce the capacity to the value required. These condensers 
should be of high quality mica insulated type. With this arrangement 
the recommendations in Table A etc. can still be followed. 


The maximum capacity of various makes of nominal 500pF. condensers 
| varies considerably. Those having an actual maximum of 480-490pF. will 


conform most closely to the data given with the 0.001 mfd series condensers. 


(c) It will be noted that there is a slight break in the coverages given 
jn the Table from Range 2, 1.545 Mc/s. to Range 3, 1.67 Mc/s. This 
avoids I.F. instability when using 1.6 Mc/s I.F. When desired, complete 
coverage can, however, be obtained by increasing the inductance on Range 
3 and Range 4 by core adjustment to allow overlap from Range 2 to 3 and 


3 to 4. 
| COLOUR CODE ..- 
The following colour code identifies the coils: 
| BLUE ....... Aerial coil with base input winding. 
YELLOW . . Interstage R.F. coil with couplings. ; 


RED. sate , Oscillator coil for I.F. of 465 kc/s. 
White ...... Oscillator coil for I.F. of 1.6 Mc/s. 


Note that Ranges 1 and 5 Red and White coils require the same padder 
connections, therefore in the plug-in application only Range qrores 
may be directly interchangeable with other ranges. 


DESIGN DATA FOR RECEIVERS USING TRANSISTOR TUNING COILS ..- 


| Circuit Diagram Fig. No.1 is suggested as the basis of a receiver 
\ suitable for communications purposes covering 150 ke/s ~ 31.5 Mc/s 
(465 ke/s I.F.) or 175 ke/s - 31.5 Mc/s (1.6 Mc/s I.F.). 


General Notes ... The gang condenser should have a ratio of maximum 
~ capacity to minimum capacity of not less than 30:1 
and maximum value of 330pF. The stray signal circuit capacities should 
be approximately as follows. Self capacity of coils according to the 
range from less than 4pF to 10pF. The wiring should not produce greater 
capacity than 15pF thus care should be exercised in the use of screened 
‘ sleeving and all wiring connected with signal and oscillator circuits 
must be kept as short as practical. 


\ 

i It is recommended that the gang condenser used has a ceramic 

1 insulated stator as in the case of some forms of insulation the minimum 
, capacity may be considerably greater than the minimum capacity required 
: of 11pF. Totalling the minimum gang capacity with the stray capacities 
a 3-30pF trimmer is required to bring the total minimum circuit capacity 


up to the required 39pF. It is recommended that for reliability the 
Philips-concentric air~spaced trimmer be used in preference to the 
compression type trimmer. The measured maximum capacity of a nominal 
300pF gang condenser made by a well known manufacturer was found to be 
324pF; using a gang condenser aithis type gives a maximum tuning capacity 
of 324pF plus 28pF giving a capacity ratio of 1:9 and frequency tuning 
ratio of 1:3. The padder and trimmer values to give 3 point tracking 
have been calculated on the assumption that the above instructions are 
adhered to. 


POINTS TO NOTE ... The oscillator coils are arranged so that the 
connection for the padder condenser is brought out 

to a different pin in each range, except Ranges 1 and 5, so thab when 
using the coils as ‘plug-in' the padder condensers can be wired perm~ 
anently to the Noval valve base and whichever range of coils are used the 
correct value padder is automatically connected hen the oscillator coil 
is plugged--in except that only Range 1 or 5 may be catered for in this 
way. If it is inconvenient to. fit trimmer condensers Cto and Cts may be 
variable air-spaced condensers with controls brought to the front of the 
panel, in tiris case it will be necessary to mark the setting for each 
range. 7 

When using the coils as chassis mounting the trimmers will normally 
be connected to a rotating wafer type wavechange switch, one trimmer 
being used for each range. 


Avoid-long leads in the oscillator and signal circuits otherwise 
the inductance and capacity introduced may make it impossible to obtain 
coverage, on the high frequencies, taking particular care that there is 
direct coupling between the gang and earthy ends of the coil (via padder 
in the case of the oscillator). 


Coil holders should be of low-loss construction. 


Make sure that any points to be soldered are clean and that no dry 
joints are left. 


When using the coils for general broadcast work the R.F. stages 
may be omitted in which case follow the appropriate connections on the 
circuit and use the Blue coil instead of the Yellow. E 


When using a 1.6 Mc/s I.F., for better selectivity it is’ desirable 
to use an extra I.F. stage, this I.F. gives greater freedom from second 
channel interference. 


It is recommended that the screening cans are used as illustrated 
or interstage screens employed where an R.F. stage is used, particularly 
where close spacing of the coils is adopted. This is not, always 
Recessary without an R.F. stage but it is a safeguard against instability. 


Range 5 oscillator coil operates at one half of :the required 
frequency in the interests of oscillator stability and in order to avoid 
the necessity of using a transistor of better high frequency performance 
than the 0C170. The second harmonic. of. this oscillator is ‘then used ‘as 
the mixer. Alignment of this range is carried out in the normal way; 
the harmonic being automatically present. 


Whilst the main application of. 4.6 Mc 6 I.F. in connection with these 
coils will be: the 4st. I.F..inm a double superhet as illustrated by the 
converter in Fig.2, 2 complete 1.6 Mc/s. I.F. section may be employed if 
desired although an additional. stage compared with 465 kc/s is recommended 
in the interests of both sensitivity and selectivity.A typical circuit 

is shown in -Fig.5. 


When soldering the leads of transistors a heat shunt should be used 
between the joint and the transistor. This may be 4 pair of pliers or 
tweezers used to firmly grip the wire but a/ crocodile clip made up with 
copper jaws is more effective and allows freedom of both hands. It is 
also advisable to use such a heat shunt when soldering miniature comp~ 
onents especially sub-mniature electrolytic condensers. 


Continuity testing of components should not be carried out with 
the transistors in circuit because they can easily be damaged by quite 
small voltages incorrectly connected to them. 


Great care must be taken only to connect the battery the correct 
way round. Incorrect connection can ruin the transistors. 


CIRCUIT ALIGNMENT ... It is almost essential for this to be carried out 
with a signal generator if the best results are 
to be obtained. 


Keep the signal generator output voltage to the minimum necessary 
at all times and whilst fair results may be obtained by ear using the 
loudspeaker and signal generator modulation, a meter is a more sensitive 
method, as small changes in sound level are difficult to detect. 


An A.C. volt-meter (1V. or 5V. range) across the loudspeaker or a 
D.C. mA meter measuring battery drain (25mA range) are satisfactory 
methods of meter indication for the circuits given. 


The I.F. signal may be fed via @ 0.01 mfa capacitor between the base 
ahd supply +ve line of each transistor in turn to adjust the I.F.T. in 
its collector circuit starting with the last I.F. stage- 


R.F, Alignment is carried out on the basis of core adjustment first 
at the low frequency end of the band followed by trimmer adjustment at 
the high frequency end. 

If plug-in coils are in use and only one set of trimmers are fitted 
start with the highest frequency range in use and'set the trimmers on this 
range. 2 
4. Connect the signal generator to the aerial terminal via 2 standard 

dummy aerial or @& 400 ohm resistor and set it to the low frequency 
limit of the range being aligned, e.g- 10.5 Mc/s in the case of 
Range 5. Fully mesh the tuning condenser. 3 


2. Adjust the core of the oscillator coil to receive the signal. 
(see note on ‘Second Channel’ below). 


3, Adjust the signal generator to the high frequency limit, EcBesteo 
Mc/s for Range 5. Fully open the tuning condenser. 


4. Adjust the oscillator trimmer to receive the signal. 


5. Repeat 1 to 4 until no further adjustment is necessary to set the 
range. 


6. Set the signal generator to the low frequency tracking point e.g. 
11.55 Mc/s for Range 5. Tune in the signal with the tuning 
condenser. (approx 20 from maximum). 


7. Adjust the Yellow and/or Blue core for maximum output (see note 
on 'Pulling' below). 


8. Set the signal generator to the high frequency tracking point, e.g. 
28.5 Mc/s for Range 5. Tune in the signal with the tuning condenser 
(approx. 15 from minimum). 


9. Adjust the H.F. and/or aerial circuit trimmer for maximum output. 


Second Channel ... Note that when setting the oscillator on Short Wave 

Ranges two responses can usually be found. When both 
these responses can be found during adjustment of the oscillator trimmer 
er core the setting of the trimmer or core furthest out is the correct one 
e.g-, the higher of the two oscillator frequencies thus putting the 
escillator above the incoming signal. 


However it is recommended that after each operation above for 
Short Wave ranges the signal generator is tuned above and below its 
setting (approx 1 Mc/s with 465 kc/s I.F,'s and approx 3 Mc/s with 
4.6 Mc/s I.F.'s). When this is done a second response (second. channel), 
at lower strength when the signal circuits have been adjusted, should be 
found. This should be higher in frequency than the one on which 
adjustment was made. 


If the signal generator shows the second response to be lower in 
frequency, then the incorrect response was selected and the operation 
concerned should be repeated finding a response with the core or trimmer 
further out than previously. 

Pulling ... When adjusting the signal circuits on Short Wave ranges 

some slight detuning of the oscillator can occur (pulling) 
and in order to prevent this effect giving. a false peak, the signal 
generator or tuning condenser should be slightly rocked to and fro when 
carrying out operations (7) and (9) above. 


TABLE 8B 


Alignment and Tracking Points 
L.F, Band L.F. Tracking H.F. Tracking H.F. Band 


Range end Point Point end 

4 (465 ke/s IF) 150 kc/s 165 ke/s 370 ke/s 400 ke/s. 
4 (1.6 Mc/s IF) 175 kc/s 192 kce/s 492 ke/s 525 kc/s. 
2 515 kc/s 566 ke/s 1390 ke/s 1545 ke/s. 
3 1.67 Mc/s 1.83 Mc/s 4.5 Mc/s 5.3 Mc/s. 
& 5.0 Mc/s 5.5 Mc/s 13.5 Mc/s 15 Mc/s. 
5 10.5 Mc/s 11.5 Mc/s ‘28.5 Mc/s 31.5 Mc/s. 
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SECTION 2 
MINIATURE DUAL PURPOSE COILS 


INTRODUCTION ... 


| he range of Miniature: Duel Purpose Coils has been developed 
‘eo comply with the modern trend in radio @esign of making smaller 
@=8 more compact equipment and the purpose of this Technical 
Gelletin is to offer suggestions on the use of the Miniature Dual 


Barpese Coils. 

_ Baturally the circuits shown give only a few of the applicatio- 
these coils can be put to, for instance, they are ideally 
Qe for incorporating in Signal Generators, Beat Frequency 

ors, Wavemeters, C.W.Montiors, etc.. It will be appreciated 
we cannot undertake to carry out design work for individual 

tors and technical queries should be limited generally to 

to our particular components and circuits. 


DUAL PURPOSE COILS... «.- 


hese coils can be used for quick change chassis mounting by 
‘on in 2 Noval (B9A) type of valveholder or can be used as a 
+ fixture by assembling to chassis at opposite end with 

. moulded nut, the valve feet then being used as terminal 
tags. It should be noted that for highest possible 
tion the formers are moulded in polystyrene and the threaded 
‘can be twisted off. The moulded fixing nut should 

only be assembled 'finger tight’. 


= coil is provided in an airtight aluminium container, 
$=5 Size of which has been calculated to enable you to use it as 
= sere ean for the coil. 
. These formers are made of pure polystyrene moulded in colour 


=== Blue, Red, Yellow, Green & White for easy circuit identification. 


_ Complete range for Superhet or Straight receivers covering 
Seerox. 150 kc/s. to 80 m/cs. 


omer Diameter Siew edt acto hel iy Swe ietes Tawrek le sanlees, 2375" 
Mexiess Overall Height excluding 
i ting stem of core and pins Sign ices ale 
Im Base Diameter ... «oe coe see soe eve eee 
Hole Diameter 22. cee cos coe eve see cee see 2250" 
Gere .50" long x .250" dia. (6 BA Threaded Bras. insert) 
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LS: NOMINAL INOUCTANCE MAIN WINDING (AVERAGE OFT/5% VARIATION OBTAINABLE BY 
CorE ADJUSTMENT). 


QLs: 'Q" OF MAIN'WINDING AT MID PoINT OF TUNING RANGE. 
Lo: NOMINAL INDUCTANCE OF OSCILLATOR WINDINGS. Cp: PADDER. 
Cto: OscntaTor Trimmer (NB OVER AND ABOVE AN ASSUMED CIRCUIT Capacity OF 39pF)| 
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— METHOD OF USING PACKING CAN FOR SCREENING PURPOSES — 
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Notes .-- 

(a) The values in Table 1 only apply when the recommendations in the 
following pages are adopted. A tuning condense> capacity of 300pF. 

nominal has been chosen in preference to the more usual 500pF. (0.0005 

mfd.) because this lower value allows for less critical tuning on the - 

higher frequency ranges, @lso for petter performance generally. 


“(b) Where difficulty is experienced in obtaining the specified 0.0003 


mfa condensers it is possible to use 0.0005 mfd, provided fixed 
condensers of 0.001 mid. are connected in series with each section of 


_ the gang to reduce the capacity to the value required. These condensers 


should be of high quality mica insulated type. With this arrangement 
the recommendations in Table 1 etc., can still be followed. 


The maximum capacity of various makes of nominal 500pF. condensers 
varies considerably. Those having an actual maximum of 480-490pF. will 
conform most closely to the data given with the 0.001 mfd series condensers. 


tc) It will be noted that there is @ slight break in the coverages given 
~~ in the Table from Range 2, 1.545 Mc/s to Range 3, 41.67 Mc/s. Fhis 
avoids I.F. instability when using 4.6 Mc/s 1.F. When desired, complete 
coverage can, however, be obtained by increasing the inductance on Range 3: 
and ee 4 by core adjustment to allow for overlap from Range 2. to’ and 
3 to +. 


(a) Range 5 oscillator is the same coil for 465 kc/s and 1.6 Mc/s I.F. 


(e) Ranges 6 and 7 are not normally supplied with cores but where desired 
for special purposes these can be supplied. 


COLOUR _CODE...- 
The following colour code identifies the coils: 


BLUE ;.,.. Signal grid coil with aerial coupling winding. 

YELLOW . Signal grid coil with intervalve coupling winding. 

GREEN .... Grid coil with Reaction and Coupling windings (6 pin). 
These coils are available for Ranges 4-5 only. 

RED ...... Superhet Oscillator for I.F. of 465 kc/s. 

WHITE .... Superhet Oscillator for I.F. of 41.6 Mc/s. 


Note ~ Ranges 6 and 7 RED can be used for various I.F.'s: no WHITE 
coils are made for these ranges. 


DESIGN DATA _FOR RECEIVERS USING MINIATURE DUAL PURPOSE COILS... 


Circuit Diagram Fig.No. 2 is suggested as the pasis' of a. receiver 
suitable for communications purposes covering 150 ke/s-31.5 Me/s 
(465 ke/s I.F.) or 175 ke/s - 31.5 Mc/s (1.6 Mc/s I.F.). The recommended 
valves are Mullard using the B8A base. * 


General Notes ... The gang condenser should have & ratio of maximum 
capacity to minimum capacity of not less than 30:1 

and maximum value of 330pF. The stray signal circuit capacities should 

be approximately 8s follows. Self-capacity of coizs according to the range 

from less than 1pF. to 10pF. The wiring should not produce greater 

capacity than 15pF. thus care should be exercised in the use of screened 


ers. 


ad 


ne and all wiring connected with signal and oscillator circuits 
be kept as short as practical. 

It is recommended that the gang condenser used has a ceramic ins- 
24 stator as in the cases of some forms of insulation the minimum 
ty may be considerably greater than the minimum capacity required 
Totalling the minimum gang capacity with the stray capacities 
trimmer is required to bring the total minimum circuit capacity 
the required 39pF. It is recommended that for reliability the 
s concentric air-spaced trimmer be used in preference to the 
jssion type trimmer. Tze measured maximum capacity of a nominal. 
gang condenser made by a well known manufacturer was found to be 
“using a gang condenser of this type gives a maximum tuning capacity 
sF plus 28pF giving a capacity ratio of 1:9 and frequency tuning 
4:3. The padder and trimmer values to give 3 point tracking have 
ted on the assumption that theabove instructions are adhered 


NOTE ... The oscillator coils are arranged so that the connection 
for the padder condenser is brought out to a different 
h range so that when using the coils as "plug-in" the padder 
sr can be wired permanently to the Noval valve base and whichever 
coils are used the correct value padder is automatically connected 
b= oscillator coil is plugged in. f it is inconvenient to fit 
condensers Cto and Cts may be variable air spaced condensers with 
brought to the front of the panel, in this case it will be 
to mark the setting for each range. 
using the coils as chassis mounting the trimmers will normally: 
ted to the rotating wafer type wavechange switch, one trimmer 
a for each range. pe 
series fed coupling winding is recommended to provide adequate 
bor voltage at high frequencies and low damping at low frequencies. 
oid long leads in the oscillator and signal circuits otherwise the 
ie and capacity introduced may make it impossible to obtain 
on the high frequencies taking particular care that there is 
= coupling between the gang and earthy ends of the coils (via padder 
ease of the oscillator) ; 


“Walve and coil holders should be of low loss construction. 

Méke sure that any points to be soldered are clean and that no 

s are left. 

Ween using the coils for general broadcast work the R.F, stages may 
2 in-which case follow the appropiate connections on the circuit 
the Blue coil instead of the Yellow. 

using a 1.6 Mc/s I.F., for better selectivity it is desirable 
extra I.F. stage, this I.F. gives greater freedom from second 
| interference. : 

4 @scillator and Mixer) ... 


as almost essential that this.be carried out with a signal 
se, preferably modulated, and with controlled output. 


Having previously aligned the I-F.-stages to the correct frequency - 


(1) Inject into mixer grid via a 0.1 mfa condenser and, with tuning 

condenser at maximum, adjust the core of Lo to give the lower 
frequency (Table 1) of the band selected. ‘With tuning condenser at 
minimum; adjust Ct. for higher frequency, ensuring that the higher of 
the two possible oscillator circuit frequencies is selected (i.e. the 
oscillator is higher in frequency than the signal circuit). This is 
important when using 465 kc/s I.F. as the image frequency can be quite _ 
easily selected by mistake. Repeat this alignment at both the L.F. and 
H.F. ends until no further adjustment is required to set the range. 


(2) Inject into the aerial coupling coil, via either a standard dummy 
aerial or a 400 ohm resistor. Set signal generator to lowest 

frequency of the range in use, as shown in Table 2. Tune the receiver to 

this signal and adjust Ls for maximum output. Work with the smallest 

possible signal. Set signal generator to highest frequency shown in 

Table 2, for the range in use, tune receiver, and adjust Cts for maximum 

output. Repeat this until no further increase in output can be obtained 

at either frequency. 


If the receiver is tracking correctly, no appreciably greater 
output will be obtained at middle frequency (Table 2) by adjusting the 
trimmer or coil slug. 


Example... Suppose it is desired to align range 5. From Table 1 it will be 
seen that the lowest frequency of the band is 10.5 Mc/s. 

Therefore set signal generator to the frequency, inject as in para. 1 and 

adjust Lo with tuning condenser at maximum. Set signal generator to 

31.5 Mc/s (highest frequency, Table 1), or, if this is unobtainable, use 

the second harmonic of 15.75 Mc/s and adjust Cto. Two responses will be 

obtained and the higher,i.e., the one with the trimmer farthest out 

should be selected. Repeat this process as detailed in para. de 


With signal generator set to 11.55 Mc/s (Table 2) inject into 
aerial as stated, tune receiver, and adjust Is for maximum output. With 
signal generator at 28.35 Mc/s tune receiver to correct beat (highest) 
and adjust Cts. at the same time gently 'rocking' tuning control to 
eliminate 'pulling' between oscillator and signal circuits. (It is 
possible to 'pull' the oscillator by varying Cts and the correct adjust~ 
ment is with Cts near maximum). Set signal generator to 16.65 Mc/s., 
tune receiver and observe the intensity of the received signal. If 
tracking is perfect no increase of signal strength can be obtained. 
After this check, reset as above. 


Perfect Tracking Points ... These are the three points on each range 
where the signal and oscillator circuits 
are exactly the I.F. apart:~ 


Range 1... 192.5 7 oe) 472.5 ke/s. 
Range 2 wee 566.5 817 1390.5. ke/s. 
Range 3 ... 41.835 2.64 4.5 Me/s. 
Range 4 ... 5.5 7.93 13.5" Mc/s. 
Range 5 ..- REEDS: 16.65 28.36 Mc/s. 


to 


The padder values are:- 


Superhet 
ary, being achieved 


O valve used as a mixer, 
& separate osc’ llator, 
Mithough advantag in man has a low input resistance 
(G1-K) at frequen 3 (eses; 
ing so, the anode circuit of 

coupled to it to reduce the 
stage does not suffer from 
of an EF54 (RL7) is 16,000 

and the grid circuit is 
} counled to it. 


Ke/e. 


’ 
ims 


important point 
is type of 
Werter is ggestions mst 
@aheres to 
(9) All leads from coil to tuning condenser must not exceed 1". 

2) @ll earthings of comnonen associated with one stage shoulé be 
Maken to the sare earth point. 

B) All leads from tuned circuits to valves must be as short as 
Possible. Use i lated coupling bushes between variable 
Soncensers. 
suggested mec 


is also 
sible arrang 


of 


‘SEPARATED ALF 
FED To 1 LF AMPLIFIER, 


ANODE DISGIPATION = BC ANODE 
CURRENT x B.C. ANODE VOLTS. 


—————————— SSO 


R.F. STAGE ... Where an R.F. stage is used the Yellow series of coils 

must be used in the mixer grid circuit and the Blue coils 
used in the aerial circuit. A 3 gang condenser will, of course, be 
necessary and the extra trigmers will be 3-300F. A valve of the EFM, 
6K7, EF39, KTW61, etc., class will be suitable. To prevent couplin™ and, 
hence instability between the R.F. grid circuit and the R.F. anode-mixer 
erida circuit, suitable layout and screening should be used. 


ALIGNHENT ... After scttin 
padder, trimer and core ac 
inject into the RF. grid via a 0.1 cond er, alicn sixer grid coil 
(Yellow) at end tracking voints. o the ae 1 terminal 
via dumay aerial anc alicn input circuit as per ‘Cireuit Alisament (2)". 


frequency coverases (fable 1) by oscillator 
tment as already described, 


BAND SPREAD ... ‘Ihere requireé, band spreacint caa be carried out by the 
use of small variable ed condensers of 3-15pr connected 
in parallel with the main tuning condenser. 


Alignsent should tien be carried out as already described with the 
Sand Spread condenser at the ‘half way' position and reducing the trimuing 
capacity sufficiently to allow for added t ne catacity. At ‘half way' 
position the Sand Soread will c a capacity of 9pF., i-e- 3pF wininun 
plus 6pF). Care should be taken to make the conaections to the 3.S. 
condenser as short as possible, so that the circuit capacity is not 
increased, otherwise correct alignuent would not be vossible. 


ould be obteined 


m the azateur bands the following spreadin 


using the 159! susmestec. 
Centre frequency in Band. Band Spread coverage. 
3.65 he/s. 150 kec/s. 
7.15 Me/s. 125. ke/s. 
44.2 Ne//s. °70 ke/s. 
29.0 lic/s. 1.87 Mc/s. 


Alternatively of course, inechanical bandseread, by the use ofa 
good quality dial ané-reduction drive direct to the main condenser, is 
quite effective provided there is a0 vack-lash in the drive. 


VHP. CONVERTER (Fig. 3) 
The converter euploys one A.F. stage, mixer and separate oscillator 
using easily obtainable valves, nauely EF54, SF50 and EC52. 
The wave range is fron 30 - 78 hic/s. covered in two vands called 


6 and 7 (i.e., Miniature Dual Purpose Goile ranges 6 and 7 are used). 


The cow lete coverafe is:~ 
Range 6 ... 30 - 52 Me,/s. Rance 7 .-- 45 - 78 Mevs 


The aliznment points are:- 


“Ranre 6 .«. 33 and 46.8 Mc/s. Range 7 «+. 49.5 and 70.2 iic/s. 


The I.F.T. used for 5 Mc/s and has a low impedance outout 
(600 ohsis) for connecting to tae input of the receiver. If perfect 
tracking is to be. obtained, padders should be used, and these ght well 
pe fitted to the oscillator coils, soldere¢c one end to the coil dase and 
the other to the tuning condenser. However, for use on cox sratively 
narrow bands, such as the agtateur 5 metre band padding will not be 
necessary. 
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Vi. EF54, For woes OF Cp &! Com Comwecnons 
va eee See ‘TABLE 1" & "Com CONNECTIONS. 
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2 NOVAL TYPE OF 


VJHOLDERS ON TOP 
FACE OF CHASSIS 


RAISED ON TWO Pil TWO PILLARS 
Ara. 


V.H.F CONVERTOR FOR USE WITH 
MINIATURE MAXI-"Q™ COILS. 


Vi. KTW6l - EF39 - 6K7 - EFA, 

V2. H63 — 6CS.— TRIODE /2 ECLEO 

V3. KT61 ~ EL33 — 6V6G— EL41- PEN 12 EcLeO 
V4. KTZ63 - 6J7. 


* 

USING VALVES 6K7, H63,6V6G ¢ 
6/7 RESISTOR VALUES ARE 
Rt~(5KN, R2-10KN, 

R3- 3302, R4-50KR, 
R5-50K2., RE- 250N. 
SUITABLE RESISTORS MUST BE 
CHOSEN TO SUIT ALTERNATIVE 
VALVES. 


A OY 
; ALTERNATIVE DETECTOR CIRCUIT WHEN USING 
NOTES... A TETRODE OR PENTODE VALVE. 


The receiver circuit shown above uses the BLUE anc GREEN series of Coils and 
comprises one RF, detector and output stage. The RF stage is essentially the same 
a8 in the superhet receiver, but with provision for biasing the stage to prevent over- 
loading the detector on high levels of input. ot 

Fa triode is used es detector, then the reactian condenser Ce wil, gepending on the 
type of valve used, have a value of about 2 WOpF If 2 tetrode valve is used, then Cp 
can be fixed ang the feedback controlled by means of a screen potentiometer RS. 


In order to avoid instability the RF stage grid circuit should be cerefully 
screened from the following detector grid circuit. The &F valve should oe 
metelised’ or mounted in a mets/ screening can. 


TRE RECEIVER CIRCUIT DIAGRAM FOR USE WITH 
MAX!1-Q MINIATURE DUAL PURPOSE COILS 


AT + 15-(8y a 
(2 GeO Bias BATTERIES) Aggiac & Fae 


SUGGESTED LayouT LOOKING 
FRomM REAR 


THE METAL CABINET IS APPROX. 37%@'s 2° x 2° 


SUGGESTED CIRCUIT FOR A 
SIMPLE ONE VALVE BATTERY RECEIVER. 


RT Ci~—-OO05uF WHEN 
| USING ALONG AERIAL. 


| SHOULDER STRAP OR "THROWOUT” AERIAL 
Can Be USED. 
4% FRAME AERIALS CAN BE SUPPLIED 
To REPLACE L7 IF REQUIRED. 


SUGGESTED CIRCUIT FOR 
A PORTABLE RECEIVER. 


d0o Q8O0 
SOHO SOD] , 


A, 


FOYD PODD PUY 


ATTENUATOR {MQ. 


Vy ECH 42 
V2 Ez40 


SUGGESTED CIRCUIT FOR A SIMPLE 
SIGNAL GENERATOR 175 KCS— 28 MCS. 


VtesEF4I The above circuit is suggested as the basis of @ 
V2 ECLBO. simple receiver for enthusiasts wishing to carry 
V3 Ez40 out certain experiments. 


SUGGESTED CIRCUIT FOR A 
SIMPLE 3 VALVE RECEIVER. 


USTEG WINIATURE DUAL PURPOS: 


i 


This désicn has been kept as siuinle as possible, consistent with 
good ‘one valve' performance, in terests of the beginner. Yo this 
end the.‘plug-in' method nas been acdaxted for the tuning coils, thus 
eliminetin- coil switching. It resuires only one coil at the start but 
allows. for further ranges to be addec et ragutneds It is dasically 
intended for short wave overation u: waxi-§' iiniature Dual Purvose, 
Green Coils. vanes 3,4 and 5, sivin- coverages from approximately 1.5 to 

 Ne/s or 10 to 180 metres. anes 1 an@ 2 coils may Dowever also be 
nea? coverin= the lon’ and meciu» wave broadcast bands. 


Tie circuit is a straisntforward Bae a leas detector using a Yattery 
pentode valve tyne 174, Ths coil is tunsé »y C1 using the sualler Dand- 
spread condenser Ce for fine tunins. C3 controls reaction. 


The receiver may conveniently be built on a 'iaxi=-Q" blank chassis 
tyne 8, The hole sizes required for dounting the walm conzonents 
are listed on tae layout diacran. 


Nount the nain componcats on the cassis and then commence soldering 
in the smell coaponents, carefully following the layout. Care aust be 
taken to avoic dry joints, dee, where tke solder fore a *blob' round 
the joint but does not adhere to or 'run' on the neta To avoic such 
joints, which would svoil the performance of the receiver, ensure that 
both parts of the joint, i.c., the taz and the wire are-clean, (scrane 
4£ necessary) before attenptin; t> solder. In the éase of valvebolder 
taxs and tuning condenser connections (whic- are usually either silver 
plated or hot tinned) ang with clean tinned copper wire, scraping should 
not be necessary, However sowe tas and connections may becowe oxidized 
with age or, tiay be nickel plated.or electro tinued in which case scrapiny 
is rec efided. Allow the soldering iron to become thoroughly heated 
before use and apply a clean tinned face of the bit so as to Make contact 
with both parts of the joint and’below the joint if possible. After two 
or three seconds apply a good quality resin cored solder to the top of 
the joint, whereunon the sur>vlus solder should flow round the joint 
ento the iron. Remove: tie iron fr the joint and shake off the surplus 
before! proceedinc with the next joint. After a little practice tue 
amount of solder apvlied can.se controlled so as to avoid havine 
appreciable surplus to shi off and thus eliminating waste. 


It cannot be over emphasized that to obtain the best results from 
a simple. receiver a food acrial_is essential... This siduld be erected 
as high as possible and as far clear of surroundin:; objects as 
practicable. 


The earth connection skould be made either to a buried metal platé 
or stake or to the incowing water (not cas) main. 


Carefully recheék the wiring before inserting the valve and 
connecting the supolies. At first connect only the L.T. leads and ensure 
that the filament slows before connecting the E.T, shine 


In operation the reaction control should be kept just below the 
point at which oscillation occurs. This is the point at which a whistle 
occurs behind each station. This varies in pitch from a high note, 
down to zero and up to inaudibility again as the set is tuned through 
the station. This should not be confused with the ‘thresh-hold howl' 
which is sometimes set up if the reaction control is turned too far 
and is present on or off a station. It will be necessary to adjust the 
reaction control in step with the tuning control if this condition, at 
which the receiver is most sensitive, is to be maintained. Although 
this is difficult at first it comes readily with a little practice. If 
it is required to listen to c.w. morse signals the reaction control 
should be advanced to the point of oscillation and the bandspread cond- 
enser used to adjust the note to a suitable pitch. 


COMPONENTS REQUIRED. 


R1 ... 2 Meg ohm, 1/8 Watt Resistor. R2 ..-. 10,000 ohn, Patt Resistor. 


R3 ... 22,900 oha, Watt Resistor. C1 ... 310pF Variable Condenser, 
C2 ... 15pF Variable Condenser. Jackson type 'E'. Price 9/-. 
Jackson type C804/15 Price 6/6. C3 ... 100pF Variable Condenser 
c4 ... 100pF Ceramic Condenser. Jaekson Type C804/100. Price 7/-. 


CS ... 0.1 mfd Condenser 


Battery ... Ever-Ready type B103 Headphones ... 2,000 ohms. 
Maxi-Q Miniature Dual Purpose Coils “\aaats BOR Valveholier (for nie 1/-. 
Range 1-5 Green. Price 4/9d. each 1... B7G Valveholder (for valve) 1/-. 


1.2. 1T4 Valve. 1... Maxi-Q Blank Aluminium Chassis, 
1... Front Panel. Type CH.8. Price 6/64. 
3... Knobs Type 'E' Price 1/1. each. 1... Aerial/Barth Socket. 

1... Headphones Socket. 3... Wander Plugs:(for battery 

1 .+. Gromuet..3" connection) Price 6d. each. 

1.2. 6BA Solder Tag. 1... 4BA Solder Tag. 


Wire, Screws, Nuts, Solder, Sleeving .....+-...++-. as required, 


All components marked with a price are obtainable from:~ 


DENGO (CLACTON) LTD. 
357/9, Old Road, 
Clacton-on-Sea, 

Essex. 


BEGINNERS SIMPLE SHORT- WAVE RECEIVER 
USING MINIATURE DUAL PURPOSE GREEN CO/LS 
MINIATURE DUAL PURPOSE 


GREEN COILS, RANGES / 
TO 5, PLUG - IN APPLICATION 


H.T + 9OV. 


ae 
Le 


2 
TUNING BANOSPREAD 


SCHEMATIC CIRCUIT DIAGRAM 


PERSPEX POINTER CUT TO SHAPE AS SHOWN AND 
FIXED TO INSIDE OF KNOB 


TUNING SCALE 
MARKED ON THIN 
CARD WITH INDIAN 
INK AND PROTECT- 
ED WITH A THIN 
SHEET OF PERSPEX. 


FRONT PANEL /S 
MADE FROM 
ALUMINIUM, HARD- 
BOARD OR PLYWOOD 
AND PAINTED, 


| 
| 


FRONT PANEL LAYOUT 
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In response to considerable demand, we have now 
introduced a version of the IFT.11/465 Ke/s with a centre 
tapped secondary for balanced input to I.F. crystal filters. 


Also incorporated are separate primary connections 
for coil and capacitor to enable this component to be used 
to terminate the filter and incorporate a selectivity control. 


A typical crystal filter circuit is shown belo 
together with suggested crystal frequencies. “" 


TYPI CAL CRYSTAL FILTER CIRCUIT 


HT. 


AFT.U/465/CT IF T.11/465/CT 
I 2 6 3). Sik GRID 
5 
3 4 
ANODE AY.C 


Crystal approximately 464.8 Ke/s series resonant- 
frequency. A second crystal may be introduced across the 
3/30 pF neutralizing condenser. 

Frequency approximately 300 c/s above the first for CW 
w 


2 Ke/s uw " n " SSB 
" 3-4 Ke/s  " " " " aM telephony 


